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 It has been suggested that rubidium atoms deposited on the surface of helium nano-
droplets  can  collide  at  cold  energies  yielding  molecular  rubidium  Rb2 in  excited
vibrational levels of the (preferentially) ground triplet electronic state[1]. As a preliminary
step  to  assess  this  possibility  we  study  atom-diatom  reactive  collisions through  an
extremely simple model that extends the well-known Rosen treatment on linear triatomic
molecules[2]. Using the best three-dimension potential energy surface available[3], and
expressing the Hamiltonian of the system in relative coordinates, the model allows one
to  estimate  reaction  probabilities  and  cross-sections  at  different  values  of  the  total
angular momentum J. These magnitudes numerically fulfill the Wigner threshold laws.
The efficiency of the reactive process is enhanced at ultra-low collision energies for a
total  angular momentum  J=1, as occurs in recent studies on vibrational relaxation of
rubidium dimer by collisions with helium atom[4]. The  Rb2 product is essentially formed
at vibrational states v≧ 25. Also, one finds that the boson 4He atom as partner is more
efficient than the fermion one to produce the rubidium dimer[5]. 
Figure 1.  Comparison of reaction probabilities for 4He (solid lines) and  3He (dotted lines) as partners, for
                 the leading channels J=0,1, as function of the incoming energy of the Rb projectile. The labels   
                 denote (l1=J,l'1=J ∓1) channels. J=0 values are enhanced by a factor 10.
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